Modification of serotonergic and noradrenergic neurotransmissions by repeated administration of monoamine oxidase inhibitors: electrophysiological studies in the rat central nervous system.
The net effect of repeated administration of monoamine oxidase inhibitors (MAOI) on central serotonergic (5-HT) and noradrenergic (NE) neurotransmissions was studied by assessing the responsiveness of hippocampal pyramidal neurons to microiontophoretically applied 5-HT and NE and the response of these neurons to the electrical activation of the 5-HT and NE ascending pathways. Brain monoamine oxidase (MAO) activity as well as the levels of 5-HT, NE and their metabolites were determined in order to verify the biochemical effects of the drugs administered. Twenty-one-day treatments with clorgyline and deprenyl inhibited very selectively MAO-A and MAO-B, respectively, whereas a treatment with phenelzine inhibited both forms of the enzyme. Whole brain concentrations of 5-HT and NE were increased by the antidepressant drugs clorgyline and phenelzine whereas deprenyl, an MAOI type B ineffective in endogenous depression, increased only NE levels after a 21-day treatment. The responsiveness of hippocampal pyramidal neurons to 5-HT was decreased by the long-term clorgyline treatment, but not by deprenyl and phenelzine, whereas that to NE was not altered by any of the treatments. The suppression of firing of these same neurons induced by the stimulation of the 5-HT pathway was increased by clorgyline and phenelzine, but not by deprenyl. The effect of the stimulation of the dorsal NE bundle was not modified by any of the treatments. These data show that prolonged inhibition of MAO-A, but not that of MAO-B, results in an enhanced 5-HT neurotransmission.(ABSTRACT TRUNCATED AT 250 WORDS)